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(57) Sang ché dé cap dén ché pham xir 1y so b va phuong phap xur Iy nén kim loai két hop

bang ché pham xtr 1y so bd ndy, bao gdbm nén chua sat (II), nhu thép can ngudi va thép ma

dién. Ché pham xur Iy so bo chira: kim loai Nhém IIIB va/hodc IVB; florua ty do; va

molypden. Sang ché con dé cap dén phuong phap phu nén kim loai bao gdm budc cho nén

kim loai tiép xuc v6i ché pham xtt 1y so b.
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Linh vuc ky thuat dwgc dé cap

Sang ché d& cap dén ché pham xtt Iy so bd va phuong phép phu nén kim loai,
bao gdm nén chira sit (IT) nhu thép can ngudi va thép ma dién hodc hop kim nhém.

" Séng ché cling dé cap dén nén kim loai duge phu.
Tinh trang ky thuit ciia sing ché

Viéc st dung céc 16p phu bao v€ trén nén kim loai d c6 d6 bén chdng &n mon
va d6 bam dinh son tét hon la rat phd bién. Céc k¥ thuat thong thudng dé phii cac
nén nhu vay bao gdm k¥ thuat lién quan dén qua trinh x{ 1y so bd nén kim loai bang
16p phu chuyén héa phosphat va nudc rira chira crom. Tuy nhién, viéc st dung ché
phdm chira phosphat va/hodc cromat nhu vdy anh hudng dén modi truong va stc
khoe.

Do d6, ché phidm xir 1y so bd khong chira cromat va/hodc khong chira
phosphat dd dugc phat trién. Ché phdm nhu vay thuong dua trén céc hdn hop hoa
hoc phan Ung voi bé mat nén va lién két voi nén dé tao ra 16p bao vé. Vi du, ché
phdm xtt 1y so bo duya trén hop chét kim loai Nhém IIIB hodc IVB gin day da trd
nén phd bién hon. Ché phim nhu vy thuong chira ngudn flo ty do, tirc 13, flo duge
tach ra trong ché phdm xtt ly so bd trai nguoc véi flo lién két v6i nguyén t6 khac,
nhu kim loai Nhém ITIB hodc IVB. Flo tu do ¢6 thé &n mon bé mit cua nén kim loai,
bing cach d6 thiic diy nhanh sy ling pht ctia 16p phu kim loai Nhém I1IB hogc IVB.
Tuy nhién, kha ndng chéng an mon cua céc ché phdm x@ ly so bd nay thudng kém

hon nhidu so véi ché phim chita phosphat va/hodc crom thong thuong.

Mong mubn ring cé thé c6 dugc phuong phéap xir ly nén kim loai khéc phuc
duoc it nhit mot s nhuge diém mo ta & trén clia cac gii phap k¥ thudt da biét, bao
gdm céc nhuge didm v& moi trudng két hop voi viée s dung céc cromat va/hodc
phosphat. Cling mong mudn c6 duge phuong phap xir ly nén kim loai mang lai déc

tinh chéng #n mon twong duong hodc thdm chi con vuot trdi hon déc tinh chéng in
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mon c6 duge bang viée sir dung cac 16p pht chuyén héa phosphat. Ciing mong

muon ¢ dugce cac nén kim loai dugce phi ¢6 lién quan.
Bén chat k§ thuét cia sang ché

Theo mét s6 khia canh, sang ché d& xuét phuong phap pht nén kim loai bao
gdm budc: xir Iy so bd nén kim loai bang ché phdm xir Iy so bd chira kim loai Nhém
IIB va/hodc Nhém IVB, florua ty do va molypden; va ling phii ché phim ma lén

nén kim loai theo phwong phap dién di, trong d6 ché phdm phu chira ytri.

Theo c4c khia canh khéc, sdng ché d& xuit phuong phap pht nén kim loai bao
gdm budc ling phit ché phdm phu 16n nén kim loai theo phuong phap dién di, trong
d6 ché phdm phu chira ytri va trong d6 nén kim loai bao g0m 16p bé mat da xir ly bao

g0m kim loai Nhém IVB, florua ty do va molypden.

Theo céc khia canh khdc, sang ché dé xuit ché phdm xir 1y so bd dé xir Iy nén
kim loai chira kim loai Nhém IIIB va/hodc Nhém IVB, florua tu do, molypden va
lithi.

Theo c4c khia canh khéc, sang ché d& xu4t nén kim loai duoc xt ly so b bao
gdm 16p bé mit chira kim loai Nhém IIIB va/hoic Nhém IVB, florua tu do,

molypden va lithi trén it nhit mot phan coa nén.

Theo cac khia canh khéc, sang ché d& xuit nén kim loai duogc phu theo
phuong phap dién di bao gdm 16p bé mit da xi ly chira kim loai Nhém IIIB va/hodc
Nhém IVB, florua tw do va molypden trén bé mit ciia nén kim loai va ché pham phu
duoc ling phu theo phuong phép dién di trén it nhat mot phin cta 16p bé mat da xir
Iy, trong d6 ché phim phu chira ytri.

MBo ta chi tiét sang ché

Doi v6i myc dich md ta chi tiét dudi ddy, cin hidu ring, sang ché c6 thé gia
dinh nhiéu thay ddi tuy chon va trinh ty cdc budc khdc nhau, ngoai trir trudng hop
duoc xac dinh 3 theo cach khéac. Ngoai ra, khong giéng trong vi du thao tac bét ky
hodc trong trudong hop dugc xac dinh theo cach khac, tAt ca cac biéu dién vé con sé,
vi du, lugng cia cic thanh phén dugc sir dung trong ban md ta va phan yéu ciu bao

ho can duoc hidu 14 c6 thé thay ddi trong céc tinh hudng béi thuat ngtt “khoang”. Do
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do, trir khi duoc xac dinh theo cach khéc, cac tham ) béng s6 néu trong ban mo ta
sau ddy va phan yéu cAu bao ho kem theo 1a cac tri s& gin ding, céc tri s6 nay c6 thé
thay ddi tiry thudc vao céc dic tinh mong mubn cin dat duoc boi sang ché. O muc it
nhét va khong phai 1a nd lyc nhim nhugc diém viéc tmg dung hoc thuyét twong
duong dbi vai pham vi yéu ciu bao ho, mdi mot tham s6 béng sb it nhét nén dugc
hidu theo s céac chir s§ co y nghia duge thong béo va bang cach 4p dung céc k¥

thuat 1am tron sd thong thuong.

Mic du la pham vi va thong s6 bang s6 néu trong pham vi rdng cua sang ché
1a céc tri sb gin dung, cac gi4 tri bing sb néu trong vi du cu thé duogc thong bdo mot
cach chinh xé4c nhat c6 thé. Tuy nhién, gi4 tri s6 bat ky vén c6 chira mot sai s6 ndo
d6 tAt yéu 1a hé qua ctia d6 1éch chuin dugc phét hién trong céc phép do xdc dinh thir

nghiém tuong Umg cta chung.

Tuong tw, cAn hidu ring, pham vi bing sb bat ky vién da dan ¢ déy dugc du
dinh bao gdm tit ca cac pham vi phu dugc tinh gdm trong d6. Vi dy, pham vi “tir 1
dén 10” duoc du dinh bao gdm tit ca cac pham vi phu ¢ giita (va bao gbm) gia tri t61
thidu vién din bing 1 va gié tri t6i da vién din bing 10, tic 13, gid tri t6i thiéu twong

duong hodc 16n hon 1 va gia tri tdi da tuong duong hodc nho hon 10.

Trong don nay, viéc sit dung s it ham chita ca sé nhidu va sb nhidu ham chta
s it, trir khi duoc xac dinh rd theo cach khéc. Ngoai ra, trong don nay, viéc st dung
thuat ngit “hodc” c6 nghia 13 “va/hodc” trir khi dugc xac dinh theo cach khac, tham
chi thuit nglt “va/hodc” co thé duoc st dung mdt cach rd rang trong mot s6 tinh

hudng.

Trur khi duge boc 16 13 theo cach khac, nhu dugc sir dung trong ban md ta
ndy, thudt nglt “co ban khong chira” c6 nghia réng, mot chit cu thé khong duoc b
sung mot cach chu dinh vao ché ph?lm va chi c6 mit v&i lugng & dang vét hodc &
dang tap chit. Nhu duoc sir dung trong ban md ta nay, thudt ngt “hoan toan khong
chita” c6 nghia ring, ché phim khong chra mot chét cu thé. Tuc 13, ché phdm chia

0% khéi luong ctia chét nay.

Mot sb phuong 4n theo sang ché @ cap dén phuong phap phu nén kim loai

bao gdm budc xir Iy so bd nén kim loai bang ché pham xit ly so bd chura kim loai
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Nhém IIIB va/hodc Nhém IVB, florua tu do va molypden va budc ling phu ché
phdm pht 1én nén kim loai theo phuong phép dién di, trong d6 ché phim phu chira
ytri.

Mot s6 phuong an vé ché phdm xir 1y so bd d& cap dén ché phdm xt Iy so bd
dé xur ly nén kim loai chtra kim loai Nhém IIIB va/hodc Nhém IVB, florua twr do va
molypden. Lithi ciing c6 thé dugc bao gbm trong ché phim xt ly so by. Theo mot s6
phuong 4n, ché phdm xir Iy so bd c6 thé co ban khong chira phosphat va/hodc
cromat. Viéc xit Iy nén kim loai bing ché phim xir 1y so b dén dén dic tinh chdng
4n mon tdt hon. Viéc bao gdbm molypden trong va/hodc molypden két hop véi lithi
trong ché phim xir Iy so bd ¢6 chit mang dén dic tinh &n mon dugce cai thién tt hon
d6i voi thép va cac nén thép.

Mot sé phuong 4n theo sang ché dé cap dén ché phdm va phuong phép xt ly
nén kim loai. Nén kim loai thich hop d& sir dung trong séng ché bao gdm céc nén ma
thuong duogc st dung trong lap rap than 6 to, phu ting 0 t6 va cac vét dung khéc, nhu
céc chi tiét kim loai nhd, bao gém cac chi tiét moc gift, tirc 13, khép ndi, bu long,
dinh vit, chdt ché, dinh giit, kep git, khuy va chi tiét méc gift twong tu. Vi du cu thé
vé nén kim ldai thich hop bao gém, nhung khong bi gii han bdi, thép can ngudi,
thép can nong, thép ma k&m kim loai, cac hop chét k&m hoic hop kim kém, nhu thép
ma dién, thép ma kém nhung néng, thép trang k&m va thép ma hop kim kém. Tuong
tu, nén hop kim nhém, nén thép ma nhém va nén thép ma hop kim nhom c6 thé duoc
st dung. Céc kim loai khéng phai sit thich hop khéc bao gbm ddng va magie, cling
nhu hop kim cua cc vét liéu nay. Ngoai ra, nén kim loai dugc xir Iy bang phuong
phép theo sang ché c6 thé 1a mép cét clia nén ma dugc xir Iy theo cach khac va/hodc
duogc phu 1én phén con lai cia bé mit cia nd. Nén kim loai duoc xir 1y theo phuong

phap clia sang ché c6 thé & dang, vi dy, tam kim loai hodc chi tiet cau kién.

Nén cin duoge xr Iy bing phuong phép theo sang ché trudc tién c6 the dugc
lam sach dé loai bo diu md, bui bAn hodc chit ngoai lai khac. Thao tac nay thudng
duoc thuc hién béng cach st dung céac chit 1am sach dang kiém nhe hoic manh, nhu
loai ¢6 sén trén thi trudng va thong thudng duge st dung trong céc qua trinh xir Iy so

b6 kim loai. Vi du v& chét 1am sach dang kiém thich hop d8 st dung trong sang ché
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bao gém Chemkleen 163, Chemkleen 166M/C, Chemkleen 490MX, Chemkleen
2010LP, Chemkleen 166 HP, Chemkleen 166 M, Chemkleen 166M/Chemkleen
171/11, m3i mot loai néu trén déu c6 sin trén thi truong 13 san pham cla cong ty
PPG Industries, Inc. Chit 1am sach nhu vy thudng duge dung tiép sau va/hodc duoc

ding trudc béi dung dich rira bang nudc.

Theo mdt sd phuong én, trude bude xit Iy so bd, nén c6 thé duoc tiép xuc véi
dung dich rira so bd. Néi chung, dung dich rira so bd ¢co thé sir dung mot s6 ion kim
loai hoa tan hodc cac chit vo co khéc (nhu phosphat hodc florua hodc axit don gian
hoic phirc hop) dé ting cudng su bao vé chéng an mon cha nén kim loai da xi Iy so
bo. Dung dich rira so bd khéng chira crom thich hop c6 thé dugc sir dung trong sang
ché duge boc 16 trong don yéu cau chp patent M§ s6 2010/0159258A11, d& chuyén
nhugng cho PPG Industries, Inc. va dugc két hop tham khéo trong sang ché nay.

Mot sé phuong 4n theo séng ché dé cap dén phuong phap xir Iy nén kim loai,
¢6 hodc khong c¢é dung dich rira so bd tiy chon, bao gbm budc cho nén kim loai tiép
xtc voi ché phém xir 1y so bd chira kim loai Nhém IIIB va/hodc IVB. Nhu dugc su
dung trong ban md ta ndy, thuat ngit “ché phim xtt Iy so bd” dung d& chi ché phim
ma, khi tiép xtic voi nén, phan img véi va lam thay d6i bé mit nén vé phuong dién
héa hoc va lién két voi nén dé tao ra 16p bao vé.

Ché phdm xir 1y so bd c6 thé bao gdbm chit mang, thuong & dang moi trudng
nudc, sao cho ché phdm 13 & dang dung dich hogc thé phan tan ctia hop chit kim loai
Nhém I1IB hodc IVB trong chit mang. Theo cdc phuong 4n nay, dung dich hodc thé
phén tan c6 thé dugc cho tiép xic véi nén bing k§ thuat bit ky trong sb nhiéu k¥
thuat da biét, nhu k¥ thut nhiing hodc ngdm, phun, phun ngit quing, nhiing sau do
phun, phun sau d6 nhung, chai hodc phu cubn. Theo mot sb phwong 4n, dung dich
hodc thé phén tan khi dugc phu lén nén kim loai dugc thuc hién & nhiét 46 nim trong
khoang tir 60 dén 185°F (15 dén 85°C). Vi dy, qua trinh xt Iy so bd c6 thé dwoc thuc
hién & nhiét do mdi trudng xung quanh hodc nhiét d6 trong phong. Thoi gian tiép

xtc thudng ndm trong khoang tir 10 gidy dén 5 phut, nhu tr 30 gidy dén 2 phut.

Nhu duge sit dung trong ban mé ta nay, thuat ngit “kim loai Nhom IIIB

va/hodc IVB” ding d& chi nguyén t6 nim trong Nhém IIIB hodc Nhém IVB cla
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Béang tudn hoan cac nguyén t5 CAS. Trudng hop cé thé 4p dung dugc, ban than
chinh céc kim loai c¢6 thé dugc str dung. Theo mot sb phuong an, céc hop chét kim
loai Nhém IIIB va/hodc Nhom IVB duge st dung. Nhu duge st dung trong ban md
ta nay, thuat ngtr “hop chit kim loai Nhém IIIB va/hoic IVB” ding dé chi cac hop
chit bao gdm it nhit mot nguyén té thuc Nhém IIIB hogc Nhém IVB trong Bang hé

théng tudn hoan céc nguyén t6 CAS.

Theo mot sb phuong an, hop chit kim loai Nhém IIIB va/hodc IVB sir dung
trong ché phém xu ly so b 1a hop chét cta ziricon, titan, hafini, ytri, xeri hoic hdn
hop ctia cic nguyén t nay. Hop chit thich hgp clia ziricon bao gbm, nhung khéng bi
gioi han boi, axit hexafloziriconic, kim loai kiém va mudi amoni clia nd, amoni
ziricon cacbonat, ziriconyl nitrat, ziriconyl sulfat, ziricon cacboxylat va ziricon
hydroxy cacboxylat, nhu axit hydrofloziriconic, ziricon axetat, ziricon oxalat, amoni
ziricon glycolat, amoni ziricon lactat, amoni ziricon Xitrat va hdn hop ctia céc hop
chit nay. Hop chét thich hop ciia titan bao gém, nhung khong bi gi6i han béi, axit
flotitanic va mudi cta n6. Hop chit thich hop cta hafini bao gdm, nhung khong bi
gi6i han boi, hafini nitrat. Hop chét thich hop ctia ytri bao gbm, nhung khong bi giéi
han bdi, yiri nitrat. Hop chét thich hop ctia xeri bao gdm, nhung khong bi gi6i han

boi, xeri nitrat.

Theo mot sb phuong an, kim loai Nhom IIIB va/hodc IVB c6 mét trong ché
phim xtr Iy so bo véi lugng kim loai nim trong khoang tir 50 dén 500 phén triéu
(“ppm”), nhu tir 75 dén 250ppm, tinh theo tong lugng khdi luong cta tit ca cic
thanh phin trong ché phidm xir 1y so bo. Lugng kim loai Nhém IIIB va/hodc IVB
trong ché phdm xir I so bd ¢ thé ndm trong khoang tlr c4c gia tri dugc néu bao gdm

ca gia tri dugc néu.

Ché phdm xtt Iy so bd ciing bao gdm florua tu do. Ngudn florua ty do trong
ché phim xir 1y so bd theo sang ché c6 thé thay d6i. Vi dy, trong mot sd trudng hop,
florua tu do c6 thé din xuét tir hop chét kim loai Nhém IIIB va/hodc IVB duoc sur
dung trong ché phém xir Iy so bd, nhu trudng hop, vi du, véi axit hexafloziriconic.
Vi kim loai Nhém IIIB va/hodc IVB léng phi trén nén kim loai trong qua trinh xu ly

so bo, flo trong axit hexafloziriconic s& trd thanh florua tu do va muec florua ty do
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trong ché phdm xir 1y so b, néu khong dugc ngin chin, s& ting 1én theo thoi gian

khi kim loai dugc xtt ly so b béng ché phém xur Iy so bd theo sang ché.

Ngoai ra, ngudn florua t do trong ché pham xir Iy so bd theo sang ché c6 thé
bao gdm hop chit khong phai hop chit kim loai Nhém IIIB va/hogc IVB. Vi du
khong gidi han v& ngudn nhu vay bao gdm HF, NH4F, NH4HF2, NaF va NaHF>. Nhu
dugc st dung trong ban mé ta nay, thuat ngit “florua ty do” dung dé chi cac ion

florua duoc tach.

Theo mét s phuong 4n, florua ty do c6 mit trong ché phim xir Iy so bd voi
lwong ndm trong khoang tir 5 dén 250ppm, nhu tir 25 dén 150ppm, tinh theo tong
khéi luong cta céc thanh phin trong ché phim xir Iy so bd. Luong florua ty do trong
ché phim xir Iy so bd c6 thé ndm trong khoang tlr cac gié tri dugc néu bao gdm ca

gia tri dugc néu.

Theo mdt sd phuong an, hé s6 K cua hop chét (A) chira kim loai Nhom IIIB
va/hodc Nhém IVB theo khdi lugng mol trén hop chit (B) chua flo 1a ngudn cung
cép florua tu do theo khéi lugng mol duge tinh toén khi HF c6 hé s6 K=A/B, trong
d6 K>0,10. Theo mdt sd phuong 4n, 0,11<K<0,25.

Ché phim xir Iy so b cling bao gébm molypden. Theo mdt s6 phuong 4n,
ngudn molypden duge sir dung trong ché phim xir Iy so bd 1a & dang mubi. Mubi
molypden thich hop 1a natri molypdat, canxi molypdat, kali molypdat, amoni
molypdat, molypden clorua, molypden axetat, molypden sulfamat, molypden format
hodc molypden lactat. Theo mot s& phuong 4n, viéc bao gdm molypden trong ché
phdm xi 1y so bd din dén d6 bén chéng in mon clia thép va cac nén thép duge cai

thién tt hon.

Theo mdt s6 phwong 4n, molypden c6 mit trong ché phim xtr Iy so bo voi
lwong nim trong khoang tir 5 dén 500ppm, nhu tir 5 dén 150ppm, tinh theo tbng khdi
luong ciia c4c thanh phin trong ché phdm xir Iy so bd. Lugng molypden trong ché
phdm xir 1y so bd c6 thé nim trong khoang gifta cac gid tri dugc néu bao gbm ca gid

tri dugc néu.

Theo mdt sb phuong 4n, ty 1é mol cua kim loai Nhém IIIB va/hodc IVB véi

molypden ndm trong khoang tir 100:1 dén 1:10, vi dy, tir 30:1 dén 11.



Theo mdt sb phuong 4n, ché phdm xir Iy so bo ciing bao gdm kim loai mang
dién duong. Nhu duoc st dung trong ban mé ta nay, thuét nglt “kim loai mang dién
dwong” ding dé chi cac kim loai mang dién duong nhidu hon so véi nén kim loai.
Didu ndy c6 nghia ring, d6i véi cac muc dich clia sang ché, thuat ngit “kim loai
mang dién duong” bao gbm c kim loai it d& bi oxy héa hon so véi kim loai cua nén
kim loai dang dugc xtt ly. Theo ddnh gia clia nguoi c6 hiéu biét trung binh trong linh
vuc k¥ thut nayngudi c6 hiéu biét trung binh trong linh vyc k¥ thuat nay, xu hudng
kim loai bi oxy hoa dugc goi 1a thé ning oxy hda, duoc biéu dién béng vOn va duoc
x4c dinh theo dién cuc hydro tiéu chuln, tily ¥ dwoc 4n dinh thé ning oxy héa bing
0. Thé ning oxy héa ctia mét sd nguyén t6 duoc néu trong bang 1 dudi diy. Nguyén

t6 it d& bi oxy héa hon nguyén t6 khéc néu n6 c6 gié tri dién ap E* trong bang sau
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day 16n hon so véi nguyén t6 ma n6 dugc so sanh voéi nguyén to nay.

Béang 1
Nguyén tb Phan g ntra pin bién 4p E*
Kali K*+e—K -2,93
Canxi Ca?*+2e —Ca -2,87
Natri Na*+e— Na -2,71
Magie Mg?** +2e —> Mg -2,37
Nhom AP +3e — Al -1,66
Kém Zn** +2e — Zn -0,76
Sét Fe* + 2¢ — Fe -0,44
Niken Ni?* + 2e — Ni -0,25
Thiéc Sn?" + 2e — Sn -0,14
Chi Pb*" +2e¢ — Pb -0,13
Hydro 2H" +2¢ — H» -0,00
Pong Cu?* +2e — Cu 0,34
Thuy ngan Hgy*" + 2e — 2Hg 0,79
Bac Agtte— Ag 0,80
Vang Au*t +3e — Au 1,50
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Nhu vay, mdt cach rd rang, khi nén kim loai bao gém mot trong sb cac vat
liéu liét ké & trén, nhu thép can ngudi, thép can nong, thép ma k&m kim loai, cac hop
chét k&m hozc hop kim kém, thép ma kém nhung ndng, thép trang k&m, thép ma hop
kim k&m, hop kim nhom, thép ma nhom, thép ma hop kim nhém, magie va hop kim
magie, kim loai mang dién duong thich hop dé ling phu trén d6 bao gdm, vi du,

niken, ddng, bac va vang, ciing nhu cac hdn hgp cta chung.

Theo mdt sb phuong 4n trong d6 kim loai mang dién dwong bao gbm dong, ca
hop chit hoa tan va khong hoa tan dugc déu c6 thé dung lam ngudn ddng trong ché
phim xir 1y so bd. Vi du, ngudn cung cép ion ddng trong ché phdm xtr Iy so bd c6
thé 13 hop chit ddng hoa tan dugc trong nuée. Vi du cu thé vé vat liéu nhu vay bao
gdm, nhung khéng bi gi¢i han bai, ddng xyanua, déng kali xyanua, ddng sulfat,
ddng nitrat, ddng  pyrophosphat, dong  thioxyanat, dinatri dong
etylendiamintetraaxetat tetrahydrat, ddng bromua, ddng oxit, déng hydroxit, dong
clorua, ddng florua, ddng gluconat, ddng xitrat, ddng lauroyl sarcosinat, dong
format, ddng axetat, ddng propionat, ddng butyrat, ddng lactat, ddng oxalat, ddng
phytat, ddng tartarat, ddng malat, ddng suxinat, dong malonat, d6ng maleat, ddng
benzoat, ddng salixylat, ddng aspartat, dong glutamat, dbng fumarat, ddng
glyxerophosphat, natri ddng clophylin, dong flosilicat, ddng floborat va dong iodat,
cling nhu cac mudi dong cia axit cacboxylic trong day ddng ding tir axit formic dén
axit decanoic, cac mudi dong cla axit da chic trong ddy tir axit oxalic dén axit
suberic va cdc mudi dong cua axit hydroxycacboxylic, bao gbm cac axit glycolic,

lactic, tartaric, malic va Xitric.

Khi céc ion ddng cung cip tir hop chét d6ng hoa tan dugc trong nudc nhu vy
bi két tiia & dang tap chit & dang ddng sulfat, déng oxit, v.v., t6t hon c6 thé bd sung
chét tao phirc dé ngan chin sy két tia cua céac ion déng, nhu vay lam 4n dinh ching

& dang phirc chat déng trong dung dich.

Theo mot sb phuong 4an, hop chit ddng duge bd sung lam mubi phirc hop
ddng nhu K3Cu(CN)s hoic Cu-EDTA, céc hop chét nay c6 thé ton tai 6n dinh trong
ché phim xir Iy so bd & dang nguyén nhu vay, nhung né ciing c6 thé tao ra phirc hop

ddng ma c6 thé ton tai dn dinh trong ché phim xir Iy so bd bang cach két hop cht

-10-



28668

tao phirc voi hop chit ma ban than n6 khé c6 thé hoa tan duoc. Vi du vé hop chat
nay bao gdm phurc hop déng xyanua dugc tao ra bing su két hop ctia CuCN va KCN
hodc su két hop ctia CuSCN va KSCN hoic KCN va phutc hgp Cu-EDTA duoc tao
ra bing su két hop ctia CuSO4 va EDTA2Na.

Déi v6i chit tao phure, hop chit ma c6 thé tao ra phirc hop véi ion ddng c6 thé
duoc st dung; vi du v& hop chét nay bao gdm cac hop chét v6 co nhu hop chit
xyanua va hop chét thioxyanat va cac axit polycacboxylic va vi du cu thé v& hop chit
nay bao gom axit etylendiamintetraaxetic, mudi cia axit etylendiamintetraaxetic nhu
dihydro dinatri etylendiamintetraaxetat dihydrat, axit aminocacboxylic nhu axit
nitrilotriaxetic va axit iminodiaxetic, axit oxycacboxylic nhu axit xitric va axit

tartaric, axit suxinic, axit oxalic, axit etylendiamintetrametylenphosphonic va glyxin.

Theo mdt sb phwong 4n, kim loai mang dién duong c6 mit trong ché pham xtr
1y so bd voi lwong thip hon 100ppm, nhu tir 1 hodc 2ppm dén 35 hodc 40ppm, tinh
theo tdng luong khéi luong cia tit ca cac thanh phén trong ché phdm xir Iy so bo.
Lugng kim loai mang dién duong trong ché phdm xir Iy so bd c6 thé nim trong

khoang gifta cac gia tri dugc néu bao gom ca gia tri dugc néu.

Theo mdt sb phuong 4n, ché pham xit ly so bd cling ¢6 thé bao gbm lithi.
Theo mdt sb phuong én, nguff)n lithi dugc st dung trong ché phém xu ly so bolad
dang mudi. Cac mubi lithi thich hop 1a lithi nitrat, lithi sulfat, lithi florua, lithi clorua,
lithi hydroxit, lithi cacbonat va lithi iodua.

Theo mdt sd phuong 4n, lithi c6 mit trong ché phidm xir Iy so bo véi lugng
nim trong khoang tir 5 d&én 500ppm, nhu tir 25 dén 125ppm, tinh theo tong khéi
lugng cua cac thanh phin trong ché phim xir ly so bd. Theo mot s6 phuong 4n, lithi
c6 mit trong ché phim xir Iy so bd véi lugng thap hon 200ppm. Luong lithi trong
ché pham xtr Iy so bo c6 thé ndm trong khoang gifta cac gié tri dugc néu bao gbm ca
gia tri dugc néu.

Theo mdt sb phuong 4n, d6 pH ctia ché phim xi 1y so bd ndm trong khodng
tir 1 dén 6, nhu tir 2 dén 5,5. Do pH cua ché phim xir Iy so by c6 thé duge hidu
chinh, vi du, st dung axit hodc kiém bét ky khi cAn thiét. Theo mot sb phuong an, 4o

pH cta dung dich dugc duy tri thong qua viéc bao gdm ca nguyén liéu kiém, bao
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goém céc kiém hoa tan trong nudc va/hodc phan tan trong nudéc, nhu natri hydroxit,
natri cacbonat, kali hydroxit, amoni hydroxit, amoniac, va/hodc cdc amin nhu

trietylamin, metyletyl amin hogc hén hop clia ching.

Theo mét sb phuong 4n, ché phdm xir 1y so bd ciing c6 thé bao gdm chét két
dinh nhua. Nhya thich hop bao gdm cac san phim phan {mg ctia mdt hodc nhiéu
alkanolamin va nguyén liéu c6 nhom chirc epoxy chira it nhét hai nhém epoxy, nhu
cac nguyén liéu boc 1 trong patent My s6 5,653,823. Trong mdt s6 truomg hop, nhya
nhu vy chira nhdm chic beta hydroxy este, imit hodc sulfit, dugc két hop bing cach
str dung axit dimetylolpropionic, phtalimit hodc mercaptoglyxerin lam chét phan tng
bd sung trong diéu ché nhya. Theo cach khéc, san phédm phan tmg 13 san phdm phan
Ung cua diglyxidyl ete ctia Bisphenol A (c6 sén trén thi trudng tir cong ty Shell
Chemical Company dudi dang EPON 880), axit dimetylol propionic va dietanolamin
véi ty 1€ mol nim trong khoang tir 0,6 dén 5,0:0,05 dén 5,5:1. Chét két dinh nhwa
thich hop khéc bao gdm céc axit polyacrylic hoa tan dugc trong nudc va phan tan
dugc trong nude nhu duge bdc 16 trong patent My s 3,912,548 va 5,328,525; cac
nhwya phenol formaldehyt nhu dugc mo6 ta trong patent My sb 5,662,746; cac
polyamit hoa tan dugc trong nudc nhu cic loai duge bdc 19 trong tai liu WO
95/33869; copolyme cua axit maleic hodc acrylic véi alyl ete nhu dugc mo ta trong
don yéu ciu cép patent Ca-na-da s 2,087,352; va cac nhua hoa tan dugce trong nude
hodc phén tan dugc trong nudc bao gém nhya epoxy, nhya amin, nhya phenol-
formaldehyt, tanin va polyvinyl phenol nhu dugc thdo luin trong patent MY s6
5,449,415.

Theo c4c phuong 4n niy clia sang ché, chit két dinh nhya thuong cé thé c6
mit trong ché phdm xr 1y so bd véi lugng ndm trong khoang tir 0,005% t&i 30%
theo khdi luong, nhu tir 0,5 dén 3% theo khdi lugng, tinh theo tdng khéi lugng cia
céc thanh phdn trong ché pham.

Tuy nhién, theo cac phuong an khac, ché phim xtr Iy so bd c6 thé co ban
khong chira hodc trong mot s& trudng hop, hoan toan khong chira bét ky chat két
dinh nhua nao. Nhu dugce st dung trong ban mé ta ndy, thuat nglt “co ban khoéng

chtra”, khi duoc st dung dung dé chi sw khong c6 mit cta chét két dinh nhya trong
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ché phim xtr Iy so bo, c6 nghia 14, chit két dinh nhya bét ky c6 mit trong ché pham
xur ly so bd voi luong dang vét it hon 0,005% theo khdi luong. Nhu dugc st dung
trong ban mo ta nay, thut nglt “hoan toan khong chura” cé nghia ring, hoan toan

khéng c6 chit két dinh nhwa trong ché phim x1r 1y so bo.

Ché pham xtt Iy so b tly ¥ c6 thé chtra cac chét khac nhu chét hoat dién
khong ion va chit bb trg thong thuong duge sit dung trong linh vyc Xt 1y so bo.
Trong mdi trudng nudc, dung mdi hiru co phan tan duge trong nudc, vi dy, rugu cb
dén 8 nguyén tir cacbon nhu metanol, isopropanol va rugu tuong tu, co thé c¢6 mit;
hodc cac glycol ete nhu monoalkyl ete cua etylen glycol, dietylen glycol hodc
propylen glycol va twong ty. Khi c6 mit, dung méi hifu co phan tin dugc trong nudce
didn hinh duge sir dung véi luong 1én dén 10% theo thé tich, tinh theo téng thé tich
clia m6i trudng nudc.

Cac nguyén li€u tuy chon khéc bao gém chét hoat dién hoat doéng & dang chét
khtt bot hodc chit 1am 4m nén. Chit hoat dién anion, cation, ludng tinh va/hodc chét
hoat dién khong ion c6 thé duoc st dung. Chét hoat dién khir bot thudng c6 mit véi
mitc 1én dén 1% khdi luong, nhu t6i 0,1% theo khdi lugng va chit 1am 4m t5t hon c6
mit & muc 18n dén 2%, nhu t6i 0,5% theo khéi lugng, tinh theo téng khéi luwgng cua

ché pham xir 1y so b.

Theo mot sb phuong 4n, ché phdm xir Iy so bg ciing c6 thé bao gdm silan, vi
du nhu, chit xtc tac két dinh silan chira nhém amin, san phdm thity phan cua né
hodc polyme cta nd, nhu dugc mo ta trong cong bd don yéu clu clp patent M§ sd
2004/0163736 Al tai cac doan tir [0025] dén [0031], phén vién din cla tai liéu néu
trén duoc két hop tham khao trong ban mé ta ndy. Tuy nhién, theo cic phuong an
khac cua sang ché, ché phim xtr Iy so bo co ban khong chitta, hodc trong mét 5O
trudong hop, hoan toan khéng chira bit ky chit xtc téc két dinh silan chira nhém amin
ndo nhu vay. Nhu duge st dung trong ban mé ta ndy, thuit nglt “co ban khong
chua”, khi duge str dung ding @ chi sy khong c¢6 mit cta chét xuc tac két dinh silan
chira nhém amin trong ché phim xtt Iy so bg, c6 nghia 1a, chét xuc tac két dinh silan
chira nhom amin bét ky, san phim thity phan cua né hodc polyme cia nd cd mit

trong ché phdm xtt 1y so bd c6 mit véi lugng & dang vét nho hon 5ppm. Nhu dugce
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st dung trong ban mo ta ndy, thudt ngit “hoan toan khéng chira” cé nghia rang, hoan
toan khong c6 chét xuc tac két dinh silan chita nhém amin nao, san phim thily phan

ctia né hodc polyme cta nd trong cheé pham xir ly so bd.

Theo mot s phuong 4n, ché phim xir Iy so bo cling ¢6 thé bao gdm chét ting
tdc d6 phan tmg, nhu ion nitrit, hop chét chira nhém nitro, hydroxylamin sulfat, ion
persulfat, ion sulfit, ion hyposulfit, peroxit, ion sét (IIT), cac hop chét sit véi axit
xitric, ion bromat, ion perclorinat, ion clorat, ion clorit cling nhu axit ascorbic, axit
Xitric, axit tartaric, axit malonic, axit suxinic va mudi clia cac axit ndy. Vi du cu thé
vé nguyén liéu thich hop va luong clia chiing dwgc md ta trong cong bb don yéu ciu
cAp patent M§ s6 2004/0163736 AL tai cac doan tir [0032] dén [0041], phan vién din

clia tai liéu néu trén duoc két hop tham khao trong ban mé ta nay.

Theo mot s6 phuong 4n, ché pham xtr Iy so bd co ban khong chira hodc trong
mot s trudng hop, hoan toan khéng chira ion phosphat. Nhu duge st dung trong ban
md ta ndy, thuat ngit “co ban khong chwra”, khi duoc st dung dung dé chi su khong
c6 mat cua ion phosphat trong ché phdm xir Iy so bd, cé nghia 13, ion phosphat
khong c6 mit trong ché phim trong chimg myc ma ion phosphat gdy ra ganh ning
cho méi trudmg. Vi dy, ion phosphat ¢ thé c6 mit trong ché phim xir 1y so bo véi
lwong & dang vét nhd hon 10ppm. Tic 13, ion phosphat co ban khong dugc sir dung
va loai bé duge sy hinh thanh cin ling, nhu st phosphat va kém phosphat, tao thanh
trong truong hop sir dung tac nhén xir ly dua trén k&m phosphat.

Theo mot s& phuwong an, ché phdm xir Iy so b cling c6 thé bao gébm ngudn
ion phosphat, vi dy, ion phosphat c6 thé duoc bd sung véi lugng 16n hon 10ppm 1én

t61 60ppm, nhu vi du tir 20ppm dén 40ppm hoic vi dy 30ppm.

Theo mét sb phuong 4n, ché phim xtr Iy so by co ban khéng chira hodc trong
mdt sb truong hop, hoan toan khong chira cromat. Nhu dugce sir dung trong ban mé
ta ndy, thuat ngit “co ban khéng chira”, khi dugc str dung dung dé chi sy khong c6
mat cromat trong ché phim xir 1y so bd, c6 nghia 13, cromat bat ky c6 mit trong ché
phém xtr ly so b voi lugng & dang vét nhoé hon Sppm. Nhu dugc st dung trong ban

mo ta nay, thuit ngit “hoan toan khong chwra”, khi dugc sir dung dung dé chi su
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khéng c¢6 mit cromat trong ché phém Xt Iy so by, cb nghia 1, hoan toan khong c6

cromat trong ché pham xtr 1y so bo.

Theo mot sb phuong 4n, &6 phil mang ctia phan léng phu cia ché phdm ma xir
Iy so bd théng thuong nim trong khoang tir 1 dén 1000 miligam trén mét vudng
(mg/m?), vi dy, tir 10 dn 400mg/m?2. Theo mét sd phuong 4n, d6 day cua 16p ma Xt
Iy so bd ¢6 thé nhé hon 1 micromet va vi du c6 thé nim trong khoang tir 1 dn 500

nandmet hodc tir 10 dn 300 nandmet.

Sau khi tiép xuc voi dung dich xit 1y so b9, nén tay y c6 thé duge rira bang
nuée va duoc 1am khd. Theo mot s phuong 4n, nén c6 thé duge lam kho trong thoi
gian tir 0,5 d&én 30 phit trong 10 sdy & nhiét do nim trong khoang tir 15 dén 200°C
(60 d&én 400°F), nhu trong thdi gian 10 phit & nhiét d6 70°F.

M0t cach tuy y, sau bude xir ly so bg, nén sau d6 c6 thé duge tiép xuc véi
dung dich trang lai. Néi chung, cac dung dich trang lai st dung mot s6 ion kim loai
_ hoa tan hodc cac chét vo co khac (nhu phosphat hodc florua don hodc phirc hop) aé
tdng cuong su bao vé chéng &n mon cta nén kim loai di xir Iy so bd. Cac dung dich
trang lai nay c6 thé 1a dung dich trang lai chira crom hodc khéng chira crom. Dung
dich trang lai khéng chra crom thich hgp ma cé thé duoc st dung trong séng ché
duge boc 16 trong patent M§ sb 5,653,823; 5,209,788; va 5,149,382; tht ca déu da
chuyén nhuong cho cong ty PPG Industries, Inc. va dugc két hop tham khao trong
sang ché nay. Ngoai ra, nguyén liéu hitu co (nhya hodc nguyén liéu khic) nhu epoxy
phosphat héa, polyme chira axit cacboxylic hoa tan trong kidm, cac chit dong tring
hop it nhdt dwoc trung hoa mot phan cla hydroxyl-alkyl este cta axit cacboxylic
khong no va nhya chita nhém mudi amin (nhu céc san phim phan g dugc hoa tan
bing axit clia polyepoxit va cic amin bac nhit hodc bac hai) cling ¢ thé dugc st

dung riéng biét hodc két hop v6i ion kim loai hoa tan va/hodc cac chét vo co khéc.
Sau khi trang lai tuy y (khi dugc st dung), nén c6 thé duoc rira bang nudce
trude khi xir 1y tiép theo.
Theo mot s phuong 4n vé phuong phép cua sang ché, sau khi nén duoc tiép
xtc voi ché phim xir Iy so bo, thi nén c6 thé duoc tiép xuc véi ché phim ma bao

¢dm nhua tao mang. K§ thuat thich hop bt ky c6 thé dugc sir dung dé cho nén tiép
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xuc voi ché phAm ma nhu vay, bao gdm, vi dy, k¥ thuat chai, nhing, ma dong, phun
va k¥ thuét twong tu. Tuy nhién, theo mot s6 phuong 4n, nhu duwgc md ta chi tiét hon
dudi day, thao tac tiép xtc nhu vay bao gdbm budc két tua bing dién, trong d6 ché
phém c6 thé két tua bz‘?mg dién dugc ling phu lén nén kim loai b&i su két tua bing
dién.

Nhu duge sir dung trong ban md ta nay, thuét nglt “nhya tao mang” dung dé
chi nhya ma nhya nay co thé tao ra mang lién tuc tu d& trén it nhat mot bé mit ndm
ngang ctia nén khi loai bod chét pha lodng hosc chit mang bat ky c6 mit trong ché
phém hodc khi bao dudng & nhiét 40 mdi trudng xung quanh hodc nhi€t do cao.
Nhua tao mang thong thudng ma c6 th8 duoc st dung bao gdbm, nhung khong bi gidi
han béi, nhya tao mang dién hinh duoc str dung trong céc ché phém ma OEM cho 6
t6, ché phAm ma hoan thién 6 t6, ché phim ma cong nghiép, ché phim ma trong kién
tric, ché phdm phu cudn day va ché phim ma trong nganh hang khong vii try, trong

s0 cac ché pham khac.

Theo mdt sb phuong an, ché phém ma bao gém nhua tao mang rin nhiét. Nhu
dugc st dung trong ban md ta nay, thuét ngit "rin nhiét" ding dé chi cdc nhya “duoc
rin hoa” khong thé dio nguoc khi héa rdn hodc lién két ngang, trong d6 chudi
polyme ctia cic thanh phin polyme dugc ndi véi nhau bing lién két cong héa tri.
Dic tinh nay thong thuong két hop véi phan tng lién két ngang ctia cac thanh phin
cAu thanh ché phém thuong dugc gay ra, vi du boi nhiét hodc bic xa. Cac phan tmg
héa rin hodc lién két ngang ciing c6 thé dugc thuc hién trong céc diéu kién moi
trudng xung quanh. Khi dd dugc héa ran hodc lién két ngang, nhya rin nhiét s&
khong bi néng chay khi 4p dung nhiét va khong bi hoa tan trong dung mdi. Theo cac
phuong 4n khéc, ché phim ma bao gdm nhya tao mang déo nhiét. Nhu duoc sir dung
trong ban mé ta nay, thudt ngit "déo nhiét" dung dé chi nhya ma bao gdm céc thanh
phdn polyme khong dugc néi véi nhau bing lién két cong hoéa tri va béng cach d6 c6

th8 tr&s thanh dong chit 1ong khi gia nhiét va c6 thé hoa tan trong dung mdi.

Nhu dugc néu rd & trén, theo mot s6 phuong an, nén duge tiép xic voi ché
phim ma bao gdm nhua tao mang bang budc két tia bang dién, trong d6 ché pham

c6 thé két tua bﬁng dién duoc léng pht 1én nén kim loai boi su két tua bang dién.
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Trong qué trinh két tia bang dién, nén kim loai dang dugc x ly, dung lam ban dién
cuc va dién cuc dbi dan dién dugc dit tiép xtc voi ché phém c6 thé két tia bang dién
¢6 ion. Khi c6 dong dién truyén qua gitta dién cuc va dién cuc dbi trong khi ching
tiép xac voi ché phim c6 thé két tia bang dién, mang dinh cua ché phim c6 thé két

tha bing dién s& ling phii theo cach hiu nhu lién tyc 1én nén kim loai.

Thao tac két tia bang dién thong thudng duge thyc hién tai dién ap khong ddi
nim trong khoang tir 1 vén dén vai nghan von, t6t hon nim trong khoang tir 50 dén
500 von. Mat do dong dién thong thuong nim trong khodng tir 1,0 ampe déb 15
ampe trén fut vudng (10,8 dén 161,5 ampe trén mét vudng) va c6 xu hudéng giam
nhanh trong qué trinh két tiia bing dién, cho thdy sy hinh thinh mang tw cach dién

lién tuc.

Ché phim c6 thé két tia bang dién st dung trong mét s6 phwong 4n clia séng
ché thuong bao gém pha nhwa dugc phan tan trong mdi trudong nude, trong d6 pha
nhya bao gdm: (a) nhwa c6 thé két tia bang dién ion chita nhém hydro hoat tinh va
(b) chit héa rin c6 nhém chirc phan tmg véi nhém hydro hoat tinh cia (a).

Theo mdt s6 phuong 4n, ché phém ¢ thé két tha béng dién duoc st dung
trong mot sb phuwong 4n ciia sang ché chira nhya c6 thé két thia bang dién ion, thudong
1a cation, chira hydro hoat tinh, lam polyme tao mang chinh. Nhiu nhya tao mang
c6 thé két tia bing dién da dugc biét va cé thé duoc sir dung trong sang ché, mién 1a
cac polyme “c6 thé phan tin dugc trong nudc”, tic 1, thich hop dé duoc hoa tan,
phén tan ho#c nhii twong héa trong nudc. Polyme c6 thé phéan tan dugc trong nude
ban chét 14 ion, tirc 13, polyme s& chita nhém chirc anion dé truyén dién tich 4m hoic

thuong dugc wu tién hon, nhém chirc cation dé truyén dién tich duong.

Vi du vé nhua tao mang thich hop dé st dung trong ché phém c6 thé két tua
bing dién anion 14 c4c polyme chtra axit cacboxylic, hoa tan trong kiém, nhu san
phdm phan tmg hodc san phdm cong clia déu khé hoic este cia axit béo ban kho véi
axit dicacboxylic hodc anhydrit; va san phim phan g cla este cua axit béo, axit
khong no hodc anhydrit va cac nguyén liu cai bién khéng no bd sung b4t ky ma
chung duoc phan tmg thém véi polyol. Cling thich hop 1a cac chét ddng tring hop it

nhét dugc trung hdoa mot phin cia céc este hydroxy-alkyl cua axit cacboxylic khong
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no, axit cacboxylic khéng no va it nhit mét monome khong no vé etylen. Nhua tao
mang c6 thé két tia bang dién thich hop khac bao gdm chit mang nhya alkyt-amin,
ttc 13, chit mang chtra nhua alkyt va nhya amin-aldehyt. Ché phim nhua c6 thé két
tia bing dién anion khac nita bao gdm cac este hdn hop cua polyol nhya, nhu dwoc
md ta trong patent My s 3,749,657 tai cft 9, cac dong tir 1 dén 75 va cot 10, cac
dong tir 1 dén 13, phan vién dan clia tai liéu néu trén dugc két hop tham khao trong
ban mo ta ndy. Cac polyme c6 nhom churc axit khac cling ¢6 thé duoc sir dung, nhu
polyepoxit phosphat hoa hodc cac polyme acrylic phosphat hoa dd duoc biét dbi véi
ngudi c6 hidu biét trung binh trong linh vyc k¥ thuat nay.

Nhu duge néu & trén, thuong t6t hon néu nhya c6 thé két tha bing dién ion
chira hydro hoat tinh (a) 1& cation va c6 kha ning két tha trén 4m cuc. Vi du vé nhua
tao mang cation nhu vay bao gém nhua chira nhom mubi amin, nhu cic san phém
phan tng dugc hoa tan béang axit clia polyepoxit va cac amin bac nhét hoic bac hai,
nhu cac loai duwoc md ta trong patent My sb6 3,663,389; 3,984,299; 3,947,338; va
3,947,339. Thuong thuong, nhya chira nhoém mudi amin nay duge st dung két hop
v6i chét hoa rin isoxyanat khéi. Isoxyanat c6 thé duge tao khéi day da, nhu duge méd
ta trong patent My s6 3,984,299 hodc isoxyanat ¢ thé duoc tao khéi mot phan va
phan (mg véi khung nhya, nhu duge md ta trong patent My s6 3,947,338. Tuong tu,
cac ché phim mét thanh phin nhw dugc md ta trong patent M§ s6 4,134,866 va tai
liéu DE-OS No. 2,707,405 c6 thé duogc st dung 1am nhuya tao mang. Ngoai cac san
phidm phan ng epoxy-amin, nhya tao mang ciing c6 thé duoc chon tr nhwa acrylic

cation, nhu cac loai dugc mo ta trong patent My sb 3,455,806 va 3,928,157.

Ngoai nhya chita nhom mudi amin, nhya chira nhém mudi amoni béc bbn
cling c6 thé duge st dung, nhu nhya duge tao ra béng phan tmg ciia polyepoxit hiru
co véi mudi amin bac ba nhu duge mé ta trong patent My 6 3,962,165; 3,975,346;
va 4,001,101, Vi du vé cac nhya cation khéc 12 nhya chita nhém mudi sulfoni bac ba
va nhya chtra nhém mubi phosphoni bac bdn, nhu céac loai 14n lugt dugc md ta trong
patent M¥ s6 3,793,278 va 3,984,922. Tuong tu, nhya tao mang hoa rin thdng qua
su chuyén héa este, nhu dugc md ta trong don chau Au s 12463 c6 thé duoc st
dung. Ngoai ra, ché pham cation diéu ché tir bazo Mannich, nhu duoc mé ta trong

patent My s6 4,134,932, c6 thé duge sir dung.
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Theo mot sb phuong an, nhya c6 mit trong ché phém c6 thé két tha bang dién
1a nhya nap dién duwong chira cdc nhom amin bac nhét va/hodc bac hai, nhu dugc mo
ta trong patent My sb 3,663,389; 3,947,339; va 4,116,900. Trong patent M§ sb
3,947,339, din xuét polyketimin cta polyamin, nhu dietylentriamin hodc
trietylentetraamin, dugc phan tng véi polyepoxit. Khi san phim phan tng dugc
trung hoa béng axit va dugc phan tan trong nude, cdc nhdm amin béc nhét tu do
duoc tao ra. Tuong tu, cac san phdm twong duong dugc tao ra khi polyepoxit phan
Ung v6i lugng polyamin duw, nhu dietylentriamin va trietylentetraamin va lugng
polyamin du dugc tach trong chén khong tir hdn hop phan tng, nhu dugc md ta
trong patent My 6 3,663,389 va 4,116,900.

Theo mdt sb phuong 4n, nhya cé thé két tha bing dién ion chira hydro hoat
tinh c6 mit trong ché phim c6 thé két tiia bang dién véi luong nim trong khoang tur
1 dn 60% theo khéi luong, nhu tir 5 dén 25% theo khéi lugng, tinh theo téng khdi

luvong cua dung dich Kkét tia béng dién.

Nhu duge chi din, pha nhya ciia ché phim c6 thé két tia bing dién thudng
con bao gdm thém tac nhan héa rén thich hop dé phan img véi nhém hydro hoat tinh
ctia nhua c6 thé két tia bing dién ion. Vi dy, ca hai tdc nhan polyisoxyanat hitu co
khéi va tac nhan héa rin nhya amin déu thich hgp d& st dung trong sang ché, mic du

céc isoxyanat khoi thudng duge wu tién hon cho sy két tha bang dién trén am cuc.

Céac nhya amin, thuong 1a tdc nhan héa rin wu tién dé két taa béng dién anion,
14 cac san phém ngung tu ctia amin hodc amit v6i aldehyt. Vi du vé amin hodc amit
thich hop 14 melamin, benzoguanamin, ure va cac hop chét trong tu. Thong thuong,
aldehyt duoc sir dung la formaldehyt, méc du cac san phim c6 thé dugc tao ra tir céc
aldehyt khac, nhu axetaldehyt va furfural. Cac san phdm ngung tu chtta nhém
metylol hoic nhom alkylol twong ty phu thudc vao aldehyt cu thé dugc st dung.
Thudng thudng, cac nhdm metylol nay dugc ete hda bing phan tng vé&i rugu, nhu
ruou mot 1an ruou chua tir 1 dén 4 nguyén tir cacbon, nhu metanol, etanol,
isopropanol va n-butanol. Cac nhya amin c6 sin trén thj trudng tir cong ty American
Cyanamid Co. véi tén thuong mai CYMEL va tlr cong ty Monsanto Chemical Co.
véi tén thuwong mai RESIMENE.
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Céc tac nhin hoa rin nhya amin thudng dugc sir dung cung v6i nhya c6 thé
két tiia bing dién anion chira hydro hoat tinh vé&i luong nim trong khoang tir 5% t6i
60% theo khdi luong, nhu tir 20% t6i 40% theo khéi luong, ty 1& % tinh theo tong

khdi luong ciia céc cht nhua rin trong ché pham c6 thé két tia béang dién.

Theo chi dan, polyisoxyanat hitu co khdi thwong dugc st dung lam téc nhén
hoéa rén trong ché phim két tia bing dién trén a&m cyc. Céc polyisoxyanat co thé
duoc tao khdi hoan toan nhu duoc mé ta trong patent My b 3,984,299 tai cot 1, cac
dong tir 1 dén 68, cot 2 va cot 3, cac dong tir 1 dén 15 hogc duge tao khdi mot phan
va phan Umg v&i khung polyme nhu dugc mo ta trong patent My s6 3,947,338 tai cOt
2, cac dong tur 65 dén 68, cot 3 va cot 4 cac dong tir 1 dén 30, phén vién dan cta cic
tai liéu néu trén duogc két hop tham khéao trong ban m6 ta ndy. Thuit ngit “tao khéi”
c6 nghia ring, cdc nhom isoxyanat di dugc phan ung véi hop chét sao cho nhém
isoxyanat tao khéi thu duoc thich hop véi céc hydro hoat tinh tai nhiét d6 mdi truong
xung quanh nhung phén Ung véi cac hydro hoat tinh trong polyme tao mang & nhiét
d6 cao thong thuong nim trong khoang tir 90°C dén 200°C.

Polyisoxyanat thich hgp bao gdm céc polyisoxyanat thom va béo, bao gdm
céc polyisoxyanat vong béo va cac vi du ti€u biéu bao gdm diphenylmetan-4,4'-
diisoxyanat (MDI), 2,4- hodc 2,6-toluen diisoxyanat (TDI), bao gbém céc hén hop
cia ching, p-phenylen diisoxyanat, tetrametylen va hexametylen diisoxyanat,
dixyclohexylmetan-4,4'-diisoxyanat, isophoron diisoxyanat, hdn hop cua
phenylmetan-4,4'-diisoxyanat va  polymetylen  polyphenylisoxyanat. — Cac
polyisoxyanat bdc cao, nhu triisoxyanat co thé duoc st dung. Vi du bao gém
triphenylmetan-4,4',4"-triisoxyanat. Cac tién polyme isoxyanat ( ) v&i polyol nhu
neopentyl glycol va trimetylolpropan va véi polyol polyme nhu céc diol va triol
polycaprolacton (ty 1& duong luong NCO/OH 16n hon 1) cling ¢6 thé duoc st dung.

Céc tac nhan hoa rén polyisoxyanat dién hinh dugc st dung ciing voi nhya c6
thé két tiia bing dién cation chita hydro hoat tinh v&i lugng nam trong khoang tir 5%
t6i 60% theo khdi lugng, nhu tir 20% t6i 50% theo khéi luong, ty 18 % tinh theo tong

khdi luwgng cua cac chit nhua ran cia ché pham c6 the két tia bang dién.
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Theo mot s phuong 4n, ché phim ma bao gdm nhua tao mang ciing chia
ytri. Theo mot s6 phuong 4n, ytri c6 mit trong cac ché phim nhu vay véi lugng ndm
trong khoang tir 10 &én 10000ppm, nhu khdng 16n hon 5000ppm, va trong mot s&
truong hop, khong 16n hon 1000ppm téng lugng ytri (duge xac dinh theo nguyén t6
ytri).

Ca hai hop chét ytri hoa tan dugc va khong hoa tan duge c6 thé dugc dung
1am ngudn ytri. Vi du v& ngudn ytri thich hop @8 str dung trong ché phdm ma c6 thé
két tha bang dién khong chira chi 1a cac mubi ytri hitu co va vo co hoa tan duge nhu
ytri axetat, ytri clorua, ytri format, ytri cacbonat, ytri sulfamat, ytri lactat va ytri
nitrat. Khi ytri can duoc bd sung vao dung dich ma dién ¢ dang dung dich nuéc, ytri
nitrat, hop chat ytri c6 sén trén thi trudng la ngudn ytri duge wu tién. Céc hop chét
ytri khac thich hop d8 st dung trong ché phim c6 thé két tua bing dién 1a cac hop
chét ytri hitu co va v6 co nhu ytri oxit, ytri bromua, ytri hydroxit, ytri molypdat, ytri
sulfat, ytri silicat va ytri oxalat. Cac phuc hop ytri hitu co va kim loai ytri ciing c6
thd duoc st dung. Khi ytri cdn duge két hop vao dung dich ma dién nhu mot thanh

phén trong bot nhao séc t6, ytri oxit thudng 13 ngudn ytri duge vu tién.

Ché phdm c6 thé két tha bing dién mo ta trong ban mb ta ndy la & dang thé
phén tan nudc. Thuat ngit "thé phan tan" dugc cho 1a mot hé nhya hai pha trong mo
hoic duc, trong d6 nhya 13 & pha phén tan va nudc l1a & pha lién tuc. C& hat trung
binh ctia pha nhua thong thudong nhd hon 1,0 va théng thuong nhé hon 0,5

micromet, thudng nho hon 0,15 micrémet.

Nong dd ctia pha nhya trong méi trudng nude thuong it nhét 13 1% theo khdi
luong, nhu tir 2 d&n 60% theo khéi lugng, tinh theo tdng khéi lugng cta thé phén tin
nude. Khi cac ché phdm nhya nay & dang nhya b déc, chung thuong c6 ham luong
chét nhya rdn nim trong khoang tir 20 dén 60% theo khéi luong dua trén khdi lwong
ctia thé phan tin nudc.

Ché phim c6 thé két ta bing dién md ta trong ban mo ta nay thuong duoc
cung cip & dang hai thanh phan: (1) nguyén liéu nhya mau trong, nguyén liéu nay
thong thudng bao gbm nhua c6 thé két tha bing dién ion chita hydro hoat tinh, tic 13,

polyme tao mang chinh, tac nhin héa rén va cac thanh phin khong sic t6, phan tan
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duoc trong nude bd sung bat ky; va (2) bdt nhdo sic t6, bot nhdo nay théng thuong
bao g@)m mdt hodc nhidu chit mau (duoc md ta dudi day), nhya nghién phén tan
duoc trong nude ¢ thé gibng hodc khac véi polyme tao mang chinh, va mdt cach
tiy ¥, cac chét phu gia nhu chét tro gitip 1am 4m hodc phan tan. Céc thanh phin cia
dung dich két tua bing dién (1) va (2) dugc phan tan trong moi truong nudc bao gdm

nude va thong thuong, cac dung moi két tu.

Nhu dugc néu & trén, ngoai nudc ra, mdi trudng nudc cd thé chra dung moi
két tu. Dung méi két tu hitu dung thudng 1a cac hydrocacbon, ruou, este, ete va
keton. Tt hon dung moéi két tu 1a ruou, polyol va keton. Dung moi két tu cu thé bao
gdm isopropanol, butanol, 2-etylhexanol, isophoron, 2-metoxypentanon, etylen va
propylen glycol va monoetyl monobutyl va monohexyl ete ctia etylen glycol. Lugng
dung moi két tu thong thuong ndm trong khoang tir 0,01 dén 25%, nhu tir 0,05 dén

5% theo khdi luong tinh theo tdng khdi luong ctia mdi trudng nude.

Ngoai ra, chit mau va néu cin thiét, cac chit phu gia khéac nhu chét hoat dién,
chit 1am 4m hodc chét xuc tac c6 thé dugc bao gdm trong ché phim ma bao gém
nhya tao mang. Nhu duge st dung trong ban mé ta nay, thudt ngit “chat mau” c6
nghia 1a chét bit ky ma truyén mau séc va/hoic tinh m& duc khac va/hoic hiéu tmg
nhin thiy khac cho ché phim. ChAt mau c6 thé dugc bd sung vao ché phdm & dang
thich hop bét k¥, nhu dang hat riéng biét, thé phan tén, dung dich va/hoic dang vay.

Chét mau don hodc hdn hop ciia hai hodc nhiéu chit mau c6 thé duoc st dung.

Chéit mau minh hoa bao gém cac sic td, thubc nhudm va chit tao mau, nhu
cac loai duge str dung trong nganh cong nghiép son va/hodc dugc liét ké tai Dry
Color Manufacturers Association (DCMA), ciing nhu cdc thanh phan hidu qua dic
biét. Chat mau c6 thé bao gdm, vi dy, bdt rin phan chia min khong hoa tan dugc
nhung c6 thé tao 4m trong didu kién sir dung. Chat mau c6 thé 13 hitu co hodic vo co
va c6 thé két tu hoic khong két tu. Chit mau co thé duoc sap hop nho st dung chét
mang nghién, nhu cht mang nghién acrylic, viéc st dung chit mang nay 1a da biét

d6i v&i ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuét nay.

Céc séc t& va/hodc thanh phén sic t6 minh hoa bao gdm, nhung khong bi gidi

han bdi, sic td cacbazol dioxazin thd, azo, monoazo, disazo, naphtol AS kicu muoi
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(hé nuéc), benzimidazolon, phitc hgp kim loai ngung tu, isoindolinon, isoindolin va
phtaloxyanin da vong, quinacridon, perylen, perinon, diketopyrolo pyrol, thioindigo,
antraquinon, indantron, antrapyrimidin, flavantron, pyrantron, antantron, dioxazin,
triarylcacboni, cdc sic td quinophtalon, mau d6 diketo pyrolo pyrol (“mau do
DPPBO”), titan dioxit, mudi than va c4c hdn hop cua ching. Thut ngit “séc t" va

"chit dém mau" c6 thé dugc st dung thay d4i 14n nhau.

Céac thudc nhuém minh hoa bao g@)m, nhung khong bi gidi han bdi, céc loai
dua trén dung mdi va/hodc dua trén nude nhu xanh hodc lam phtalo, st oxit, bitmut

vanadat, antraquinon, perylen, nhém va quinacridon.

Céc chit tao mau minh hoa bao gém, nhung khong bi gidi han béi, céc sc td
dugc phén tan trong cac chit mang dua trén nuéc hodc tron 14n duoc v6i nude nhu
AQUA-CHEM 896 c6 sin trén thi trudng tir cong ty Degussa, Inc., cac chét mau
CHARISMA va chit mau cong nghiép MAXITONER c6 san trén thi trudng tai

Accurate Dispersions division of Eastman Chemical, Inc.

Nhu d3 luu v & trén, chit mau c6 thé & dang thé phan tin bao gbm, nhung
khéng bi gidi han bdi, thé phan tan hat nano. Thé phan tan hat nano c6 thé bao gdbm
moét hodc nhidu chit mau va/hosc phan tr chit mau hat nano phan tin cao tao ra mau
séc nhin théy va/hodc tinh md duc va/hodc hi¢u ing nhin théy mong mudn. Thé phéan
tan hat nano c6 thé bao gém chét mau nhu cac sic t6 hodc cac thuéc nhudm cé c&
hat nho hon 150nm, nhu nhé hon 70nm hodc nhé hon 30nm. Hat nano co thé duoc
tao ra bang cach nghién céc sic td hitu co hodc vo co khdi bing phwong tién nghién
¢6 ¢& hat nhé hon 0,5mm. Thé phan tdn hat nano minh hoa va phuong phép tao ra
cac thé phén tan nay dwoc mo ta trong patent My s6 6,875,800 B2, tai liéu néu trén
duoc két hop tham khao trong ban md ta nay. Thé phan tan hat nano ciing c6 thé
duoc tao ra bang ky thuat két tinh, két tha, ngung tu pha khi va mai mon héa hoc
(tic 13, hoa tan timg phin). Pé giam thiéu dén murc thdp nhét sy tai két tu cia hat
nano bén trong dung dich ma, thé phéan tan chira hat nano dugc phi nhya c6 thé duogc
stt dung. Nhu dugc st dung trong ban md ta nay, “thé phén tan chira hat nano duoc
pht nhya” dung @@ chi pha lién tuc ma “céc vi hat hdn hop” riéng biét duge phan tan

trong d6, vi hat nay bao gdm hat nano va nhya phi 1én hat nano. Thé phén tin minh
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hoa ctia hat nano dwgc phil nhya va phuong phap tao ra ching dugc moé ta trong
cong bd don yéu ciu clp patent M§ s§ 2005-0287348 A1, ndp ngay 24/06/2004, don
tam thoi My sb 60/482,167 ndp 24/06/2003 va don yéu ciu cip patent My sb
11/337,062, ndp ngay 20/01/2006, céac tai liéu néu trén dugc két hop tham khao

trong ban mo ta nay.

Minh hoa v& c4c thanh phﬁn hiéu qua dac biét co thé dugc str dung bao gém
cac sic t6 va/hodic cac thanh phﬁn tao ra mot hoac nhiéu hiéu tmg ngoai quan nhu do
phan xa, vé 6ng 4nh, 4nh kim, 4nh l4n quang, huynh quang, su thay mau theo anh
sang, tinh nhay sang, hi¢n tuong nhiét sdc, hién twong phét 4nh sang ngil séc va/hoiic
su thay d6i mau séc. Céc thanh phén tao hiéu Ung dic biét bb sung c6 thé tao ra cac
dic tinh cam nhan duoc khac, nhu tinh md duc hodc hoa van. Theo mot s6 phuong
an, cac thanh ph?ln tao hiéu g dic bigt cod thé tao ra sy thay db6i v& mau séc, sao cho
mau sic cua 16p ma thay ddi khi 16p ma dugc quan sat & cac goc khac nhau. Vi du vé
cac thanh phin tao hidu ing dic biét dwoc md ta trong patent My 56 6,894,086, duoc
két hop tham khao trong ban md ta ndy. Céc thanh phan tao hiéu tmg mau b6 sung
c6 thé bao gdm mica trong subt va/hodc mica tbng hop, oxit silic boc, nhdm trang,
sic td tinh thé 1ong mau trong, 16p ma tinh thé 16ng, va/hodc thanh phan bét ky, trong
d6 su giao thoa xudt phét tir chi s6 khtic xa khac nhau bén trong nguyén liéu va

khong phai do chi s khiic xa khic nhau gita bé mit clia nguyén liéu va khong khi.

Theo mot s6 phuong 4n, thanh phin nhay anh séng va/hogc thanh phin thay
i mau theo anh sang, cac thanh phin nay 1am thay di mau séc cua no theo céach c6
thé dao nguoc khi tiép xtic v&i mot hodc nhidu nguén anh sang, co thé duoc st dung.
Céc thanh phin thay d6i mau theo 4nh sang va/hodc thanh phén nhay anh séng c6 thé
duoc kich hoat bing cach tiép xic véi birc xa c6 budc song dic trung. Khi thanh
phén bi kich thich, cu triic phéan tit bj thay dbi va chu tric thay ddi thé hién mau sic
méi khic voi mau ban déu cia thanh phén. Khi loai bo su tiép xuc vai blrc xa, cac
thanh phén thay ddi mau theo 4nh sdng va/hogc thanh phan nhay 4nh sang c6 thé trd
lai trang thai nghi, trong d6 mau ban dAu cua thanh phan tro lai. Theo mot s6 phuong
an, thanh phin thay d6i mau theo 4nh séng va/hogc thanh phin nhay 4nh sang c6 thé
1a khong mau & trang thai khong bi kich thich va thé hién mau & trang thai bi kich

thich. Sy thay ddi mau sic hoan toan c6 thé xuét hién trong thoi gian nim trong
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khoang tir phn nghin gidy dén vai phut, nhu tir 20 gidy dén 60 gidy. Vi du vé cac
thanh phén thay d6i mau theo 4nh sang va/hoic thanh phin nhay anh sang bao gdm

cac chat nhuém theo d6i mau theo &nh sang.

Theo mdt sb phwong 4n, thinh phin nhay anh sang va/hodc thanh phén thay
db1 mau theo anh sang c6 thé duogc két hop véi va/hodc it nhét duoc lién két mot
phin, bing lién két cong hoa tri, véi polyme va/hodc nguyén liéu polyme cla thanh
phén c6 thé polyme hoa dugce. Ngugce lai voi mot sb 16p ma, trong d6 thanh phﬁn
nhay 4nh sang c6 thé di chuyén ra khéi 16p ma va két tinh vao trong nén, thanh phan
nhay 4nh sang va/hoic thanh phin thay d6i mau theo 4nh sang két hop véi va/hodc it
nhét lién két mot phan véi polyme va/hodc thanh phin c6 thé polyme héa duge theo
mdt sé phuwong 4n theo sang ché, c6 sy di chuyén t5i thiéu ra khoi 16p ma. Vi du vé
cac thanh phan nhay 4nh sing va/hogc thanh phin thay @i mau theo 4nh séng va
phuong phdp tao ra ching dugc mé ta trong don My s6 10/892,919, ndp ngay
16/06/2004, duoc két hop tham khao trong ban md ta nay.

N6i chung, chit mau c6 thé c6 mit trong ché phdm ma v&i lwong bat ky du aé
truyén hiéu tng nhin thdy va/hodc hiéu tmg mau mong muén. Chit mau c6 thé duoc
chtra v&i lugng tir 1 dén 65% khdi luong, nhu tir 3 dén 40% khéi lwong hodc tir 5
dén 35% khdi lugng, v6i % khbi lugng tinh theo tdng khéi lwong ctia ché pham.

Sau khi ling phu, 16p ma thudng duge gia nhiét d8 hoa rén thanh phan ling
taa. Thao tac gia nhiét hodc hoa rin thuong duge thuc hién & nhiét 46 ndm trong
khoang tir 120 dén 250°C, nhur tir 120 dén 190°C, trong thdi gian nim trong khoang
tir 10 dén 60 phut. Theo mot sb phuong 4n, dd day cla mang tao ra nim trong

khoang tir 10 dén 50 micromet.

Ciing s& thich hop theo mo ta & trén, sang ché dé cap dén ché pham & xt ly
nén kim loai. Ché phdm nay bao gdm: kim loai Nhém IIIB va/hodc Nhom IVB;
florua ty do; molypden; va lithi. Theo mdt s6 phuong én, ché phim co ban khong

chira kim loai ning phosphat, nhu kém phosphat va phosphat va cromat chtta niken.

Nhu duoc chi din trong toan by phin md ti & trén, theo mot s6 phuong 4n,
phuwong phap va nén dugc phu phu theo sang ché khong bao gdm su két tia cua

phosphat tinh thé, nhu kém phosphat hodc cromat. Do d6, c6 thé tranh dugc cic
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nhuoc diém v& moi truomg két hop véi cac vat liéu nhu vay. Tuy nhién, phuong phép
theo sang ché da duge chimg minh 1a tao ra cac nén dugc phti ma trong it nhat mot
s6 truong hop, chéng lai sy 4n mon & muc 4 co thé so sanh dugc, trong mot )
treong hop tham chi con vuet trdi hon, cac phuong phap trong d6 cac vat li€u nhu
vay dugc st dung. Pay 14 khdm phd ngac nhién va bat ngd clia sang ché va thoéa man

nhu ciu l4u dai trong linh vyc.

Sang ché dugc minh hoa béng cac vi du sau diy, cac vi du nay khong dugc
xem la giGi han pham vi bdo h¢ cua sang ché. Tét ca cac phin va ty 1€ % trong céc vi
duy, cling nhu trong toan by ban md ta la tinh theo khéi lugng, trir khi duge quy dinh
theo cach khac.

Vi du thuwe hién sang ché
Vidul

Tién hanh 1am sach mudi hai tAm thép can ngudi (CRS) (cac tAm tir 1 dén 12)
bang cach nhiing vao dung dich Chemkleen 166 M/ Chemkleen 171/11, dung dich
kim 1am sach hai thanh phin c6 sin tai PPG Industries, trong thoi gian 3 phut &
nhiét @6 60°C. Sau khi lam sach béng kiém, rira sach hoan toan céc tAm béng nudc
khir ion, sau d6 bing nudc khir ion chira 0,25g/1 chit phu gia rira Zirco (c6 sén trén

thi trudng tai PPG Industries, Quattordio, Italy).

Nhung 6 trong sb cac tAm nay (c4c tAm tir 1 dén 6) vao trong dung dich xt ly
so bo ziricon trong thoi gian 2 phut & nhiét dd moi trudng xung quanh, dugc ky hiu
trong cac bang 2 dén 3 14 “Dung dich xir ly so bd A”. Dung dich xit Iy so bd A duoc
didu ché bang cach pha lodng 4,5 lit Zircobond ZC (tic nhén chua ddng axit
hexafloziriconic ¢6 san trén thi trudng tai PPG Industries, Quattordio, Italy) véi gin
400 lit nude khir ion t6i ndng do ziricon bang 175ppm (la ziricon) va diéu chinh do
pH tai 4,5 béng hé dém Chemfill/M (tdc nhén dém kiém nhe c6 san trén thi trué’ng
tai PPG Industries, Quattordio, Italy).

Sau khi xtr 1y so bo trong dung dich xtr Iy so bd A , rira céac tdm tir 1 dén 6
bang nude khir ion chira 0,25g/1 chét phu gia rira Zirco, sau d6 dugc rira sach hoan
toan bang nudc khir ion va sau do, siy kho trong thoi gian 10 phit trong 10 siy &

nhiét 46 70°C. Cac tAm 1 dén 6 c6 vé bé ngoai mau dong sang va do day 16p ma
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duoc xac dinh nho st dung dung cu xac dinh huynh quang tia X cAm tay (XRF) tai

bude song xap xi 39nm.

Dung dich xt Iy so by tham chiéu trong bang 2 1a “Dung dich xtt 1y so b B”
duoc didu ché bing cach bd sung 40g natri molypdat dihydrat (c6 san tir Sigma
Aldrich code 71756) vao dung dich xir Iy so bo dé thu dugc ndng d6 1a 40ppm
molypden. Sau d6, nhung céac tAm tir 7 d&n 12 vao trong dung dich xtt ly so by B
trong thoi gian 2 phut & nhiét 40 moi trudng xung quanh. Sau khi xit ly so bd trong
dung dich xi I so by B, rtra cac tm tir 7 dén 12 bing nudc khir ion chia 0,25g/1
chét phu gia rira Zirco, sau d6 rtra hoan toan bang nuéc khir ion va sau do, sdy kho
trong thoi gian 10 phit trong 10 sdy & nhiét d6 70°C. Cac tAm tir 7 dén 12 c6 vé ngoai
mau ddng véi mot sb diém 6ng dnh xanh va do day 16p phu khi xac dinh bang
phuong phap XRF xap xi bang 35nm.

Sau d6, mbi mot trong s6 cac tAm, tuc 13, cac tAm tir 1 dén 6 xir ly so bd béng
dung dich xi Iy so bd A va cac tAm tir 7 dén 12 xir ly so bo bang dung dich xtt ly so
b6 B dugce phi bang G6MC3, ché phim ma bang dién 4m cyc chua ytri c6 san trén
thi truong tai PPG Industries chira 422g nhya (W7827 ¢6 san trén thj truong tai PPG
Industries, Inc.), 98g bot nhédo (P9757, co san trén thj trudng tai PPG Industries, Inc.)
va 480g nudc. Dung dich phit G6MC3 dugc didu ché va duoc phu theo huéng dén
clia nha san xuét. C4c tAm duoc hoa rin theo hudng din thong sb ky thuat cua nha

san xuat.

Sau khi hoa rén, ba trong s cac tAm da ma xtt Iy so bd bing dung dich xir Iy
so bd A va ba trong s6 cac tAm di ma xi Iy so bd bang dung dich xtt ly so b B duoc
cho tién hanh thir nghiém chu trinh #n moén VW PV1210. Sau khi khia va cha dé ram
14n dAu, ba tAm d3 ma xr 1y so bo biang dung dich xtt Iy so bd A va ba tam xi 1y so
b6 bang dung dich xir ly so bd B dugc cho tiép xuc voi @6 4m ngung tu (NSS 4 giv &
nhiét d6 35°C sau d6 4 gid & nhiét 4o 23°C va do &m 50% tiép theo 1 16 giv & nhiét
d6 40°C va do 4m 100%) trong thoi gian 30 ngay va sau do, thir nghiém PV1210 lin
thtt hai duoc tién hanh trén céc tAm da tiép xuc. Két qua cha da ram dugc danh gia

trén thang diém tir 0 dén 5, trong d6 5 cho thay mat son hoan toan va 0 cho thdy do
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bam dinh son hoan hao. Sau khi tiép xtic d§ am, d6 rdo &n mon cung véi cac ket qua

khia va cha d4 dam dugc xéc dinh.

Ba tAm d3 ma con lai xi Iy so bd bﬁng dung dich xtr ly so by A va ba tAm da
ma con lai xir 1y so bd bang dung dich xit Iy so bd B dugc cho tién hanh thir nghiém
chu trinh &n mon GM GMW 14872, trong d6 cic tdm dugc tra xudc béng céach cit
qua hé ma xubng t6i kim loai. Cac tim dugc cho tiép xtic voi d6 4m ngung tu (8 gidy
& nhiét d6 25°C va d6 4m 45% sau dé 8 gio & nhiét d6 49°C va 6 4m 100% tiép
theo 1a 8 git & nhiét d6 60°C va do 4m 30%) trong thoi gian 40 ngay. Khi két thic
thir nghiém, céc tAm dugc dénh gi bing cach do sy mt son tir vét khia (d0 rdo) va
d6 rdo t6i da (ca hai phia) duoc tinh toan bang milimet d6i voi mdi mot tAm. Két qua

dugc tom tit trong bang 2 dudi day.

Méng xir 1y so b duge thir nghiém st dung khéi phd ion thir cAp tich hop
khdi phé thoi gian bay (ToF-SIMS), k¥ thust ndy cho thdy ring, mang & dang tinh
thé va ziricon, oxy, florua va molypden c6 mat trong 16p mang. Molypden c6 mét
trong toan bd 16p pht ¢ dang molypden oxit két hop. Phé quang dién tir tia X (XPS)
va phd huynh quang tia X (XRF) khing dinh sy hién dién cta 1 dén 10% molypden

trong mang ziricon oxit theo trong lugng clia mang ziricon oxit.

Béng 2
Thir nghiém
GMW 14872 Thir nghiém VW PV1210 gdm
gbm 40 chu 30 chu trinh
Dung dich xir ly | Dung dich
trinh
so bd ma dién _ _
An mon doc An mon doc
. . Panh gia do rdo
theo vét khia theo vét khia
cha da dam
(mm) (mm)
A G6MC3 9,5 1,2 4,0
B G6MC3 5,0 0,5 2,5
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Vidu?2

Tién hanh x@ 1y cac tAm thép can ngudi nhu trong vi du 1, véi mét nira s6 tAm
duogc xir Iy so bd bang dung dich xtt Iy so by A va nira con lai duge xir Iy so bd bing
“dung dich xtt 1y so bd C”, trong d6 dung dich xir Iy so bo C duoc diéu ché bz‘“mg
cach bd sung lithi nitrat va natri molypdat vao dung dich xir Iy so b A dé dat duoc
ndéng d 40ppm molypden va 100ppm lithi. Tién hanh sdy khé m&i mot tim bang
cach dat tAm nay trong 10 siy & nhiét &6 70°C trong thoi gian gin 10 phut. P9 day
16p ma x4c dinh bing dung cu XRF x4p xi bing 40nm.

Cac tAim sau d6 dugc ma dién béng mot dung dich ma dién chua ytri
ED6070/2, ché phim ma béng dién 4m cuc chita ytri ¢6 sén trén thj truong tai PPG
Industries, ché phdm nay chira 472g nhya (W7910, c6 san trén thi trudng tai PPG
Industries, Inc.), 80g bot nhdo (P9711, co sin trén thi truong tai PPG Industries, Inc.)
va 448g nudc. Cac tAm duogc cho tién hanh thir nghiém chu trinh #n mon VW

PV1210. Két qua duoc dua ra trong bang 3 dudi day.

L6p mang trén céc tAm xir Iy so bd bing dung dich xtt ly so bd C dugc thir
nghiém st dung phuong phép ToF-SIMS, XPS va XRF. ToF-SIMS chi ra sy hién
dién cua lithi va molypden trong toan bd 16p ma va molypden cé mit & dang oxit két
hop. XPS va XRF khéng dinh sy hién dién ctia molypden véi lugng tir 1 d&én 10%
khéi lugng mang ziricon oxit, Ziricon, oxy, florua, lithi va molypden c6 mit trong

16p mang.

Bang 3

Tht nghiém VW PV1210 gdm

30 chu trinh
Dung dich xr ly | Dung dich _
) An mon doc
so bd ma dién . Panh gia do
theo vét khia
rdo cha da dam
(mm)
A ED6070/2 0,75 2.5
C ED6070/2 0,5 2
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Vidu3

Tién hanh xir 1y céc tAm thép can ngudi nhu trong vi du 1, véi 6 trong sd cac
tdm duoc xir 1y so bd bang dung dich xir Iy so bd A va 6 trong s6 céc tAm duge xir 1y
bang “dung dich xir Iy so b D”, trong d6 dung dich xir Iy so b D duoc diéu ché
béng cach bd sung natri molypdat vao dung dich xur ly so by A dé dat duoc ndng d6
40ppm molypden. Sdy khd mdi mot tAm bing cach dit tAm nay vao trong 10 sdy &
nhiét 6 70°C trong thoi gian gan 10 phat. P day 16p ma xac dinh bang dung cu
XRF x4p xi bang 40nm.

Céc tAm sau d6 dugc ma dién béng dung dich ma dién ED7000P, dung dich
ma dién 4m cuc c6 san trén thj trudng tai PPG Industries, ¢ hodc khong can bd sung
thém 2,4g ytri sulfamat (10% khéi luong/khdi luong). EDP7000P 1a dung dich ma
dién Am cuc cé sin tir PPG Industries chita 509g nhya (E6433, c6 sin trén thi trudong
tai PPG Industries, Inc.), 86g bot nhdo (E6434P, c6 sin trén thj truong tai PPG
Industries, Inc.) va 404g nuéc. Céc tAm duge cho tién hanh thir nghiém GMW14872

(twong duong 10 ndm). Két qua duge thé hién trong bang 4.

K&t qua trong bang bang 4 cho thdy ring, viéc bd sung ytri vao dung dich ma
dién cé tac dong am tinh 1€n sy &n mon d6i v&i dung dich xtr 1y so bd A. Tuy nhién,
tinh ndng &n mon duogc cai thién & cac tAm codung dich ma dién chira ytri va xit 1y so

b6 bing dung dich xir 1y so bd D ¢6 chira molypden.

Béng 4
GMW 14872 tuong
. duong 10 ndm
Dung dich xtr Iy so bd Dungd;ié;;h ™ mon doc theo vét
i khia (t01 da bén trai + toi
da bén phdi) mm
A ED7000P 5,8
ED7000P +
A 200ppm Y 8,6
D ED7000P 7,9
ED7000P +
b 200ppm Y 39
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Ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuét ny s& hiéu 13 ring, cac
thay ddi c6 thé dwoc dua ra dbi véi cac phuong 4n md ta & trén ma khong di tréch
khoi pham vi bao hé ciia sang ché. Do d6, c6 thé hidu ring, sang ché khong bi gidi
han bédi cac phuong an cu thé d3 duogc boc 19, ma con du dinh bao gém ca nhiing cai
bién nim trong ndi dung va pham vi clia séng ché, nhu duoc x4c dinh trong phan yéu

cau bao hd kem theo.
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YEU CAU BAO HQ
1. Phuong phép pht nén kim loai bao gém c4c budc:

xtt Iy so bd nén kim loai bing ché pham xt 1y so bd chtra kim loai Nhém IIIB

va/hodc Nhém IVB, florua tu do va molypden;

trong d6 molypden bao gdm tir 2 d&n 500 phén triéu, tinh theo tbng khoi

lugng cua cac thanh phéan trong ché phim xtt ly so bg; va

ling phi bing dién di ché phim phu 1én nén kim loai, trong d6 ché phdm phu

nay chira ytri.

2. Phuong phap theo diém 1, trong d6:
a) ché phém xur 1y so b bao gém kim loai Nhom IVB; hodc
b) kim loai Nhém IVB dugc cung cip & dang axit hexafloziriconic, axit
hexaflotitanic hodc cac mudi ctia ching; hodc
¢) kim loai Nhom IVB la ziricon; hodc
d) kim loai Nhém IVB dugc cung cip & dang oxit hoic hydroxit cua ziricon;
hodc
e) kim loai Nhém IVB duoc cung cép & dang ziriconyl nitrat, ziriconyl sulfat
hodc ziricon cacbonat kiém; hoic
f) kim loai Nhom IIIB va/hodc Nhém IVB dugc cung cép 0 dang axit hodc
mudi; hodic
g) kim loai Nhoém IIIB va/hodc Nhém IVB v6i lugng nam trong khoang tir 50
dén 500 phﬁn triéu kim loai, tinh theo téng khéi lugng cua cac thanh phf?m
trong ché phém xu ly so bd; hodc
h) kim loai Nhém IVB véi lugng ndm trong khoang tir 75 dén 250 phan tridu
kim loai, tinh theo tdng khéi lugng ctia céc thanh phdn trong ché phim xu ly
so bd; hodc
i) ty 1é mol cta kim loai Nhom IIIB va/hodc Nhém IVB véi molypden nim
trong khoang tir 100: 1 dén 1:10 hoic
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j) ty 16 K 1a bang A/B, trong d6 A 1a khéi lugng mol cta hop chét (A) chira
kim loai Nhém IIIB va/hodc Nhém IVB, trong d6 B la khéi lwgng mol dugc
tinh toan khi HF cta hop chét chia flo dudi dang ngudn cung cép florua,
trong d6 K>0,10 hodc 0,11<K<0,25.

3. Phuong phap theo diém 1, trong d6 florua tu do v6i lugng nim trong khoang tir 5
dén 250ppm hodc tir 25 dén 100ppm clia ché phdm xir ly so bd.

4. Phuong phép theo diém 1, trong d9:

a) molypden duogc cung cdp & dang mudi, trong d6 t6t hon 13 mudi nay bao
gdbm natri molypdat, canxi molypdat, kali molypdat, amoni molypdat,
molypden clorua, molypden axetat, molypden sulfamat, molypden format

hodc molypden lactat; hodc

b) molypden véi lugng nim trong khoang tir 5 dén 150 phan triéu, tinh theo

tdng khéi lwong ctia c4c thanh phan trong ché phdm xir 1y so bo.
5. Phuong phép theo diém 1, trong d6 ché phim xit Iy so bd nay la:
a) vé co ban khong chira ion phosphat; hodc
b) vé co ban khong chira cromat; hodc
¢) & dang nudc.
6. Phuong phap theo didm 1, trong d6 ché phim xir Iy so bd ndy duoc sir dung trong
phtt nhiing hodc pht phun.
7. Phuong phép theo diém 1, trong d6 ché phim xt Iy so by nay con bao gbdm kim
loai mang dién duong, trong d6 t6t hon 1a:
a) kim loai mang dién duong dugc chon tir nhém bao gdm ddng, niken, bac,
vang va hdn hop cua chiing; hodc
b) kim loai mang dién duong bao gdm ddng, trong d6 tt hon 1a ddng duogc
cung cip & dang dong nitrat, ddng sulfat, ddng clorua, ddng cacbonat hoic

dong florua; hodc

-33-



28668

¢) kim loai mang dién duong dugc chira v6i luong tir 0 dén 100 phén triéu,
tinh theo tdng khdi lugng cua céc thanh phin trong ché phim xir Iy so bo;

hodc
d) kim loai mang dién dwong véi lwgng nim trong khoang tir 2 dén 35 phén
tridu, tinh theo tdng khdi lugng ciia cac thanh phin trong ché phim xir ly so
bo.

8. Phuong phép theo diém 1, trong d6 ché phédm xtr Iy so bo niy con chita lithi.

9. Phuong phép theo diém 8, trong d6

a) lithi dwoc cung cdp & dang mudi, trong d6 tdt hon 1a mudi 13 lithi nitrat,
lithi sulfat, lithi florua, lithi clorua, lithi hydroxit, lithi cacbonat hodc lithi

iodua; hodc

b) lithi v6i lwong nim trong khoang tir 5 &n 500 phan triéu, tinh theo téng

khéi lwong cta céc thanh phén trong ché phdm xtt 1y so bd; hodc

¢) lithi v6i lwong nim trong khoang tir 25 dén 125 phan triéu, tinh theo tong

khdi lugng ctia cac thanh phin trong ché phim xit Iy so bo.
10. Ché phdm xir 1y so b6 dé xtt Iy nén kim loai, ché phdm nay chua:

kim loai Nhém IIIB va/hodc Nhom IVB;

florua ty do;

molypden; va

kim loai mang dién duong bao gém ddng;

trong d6 molypden v&i luong tir 2 d&n 500 phdn triéu, tinh theo tong khbi

lugng cua cac thanh phéan trong ché phim xit Iy so bo.

11. Ché phim xir Iy so bd theo diém 10, trong d6 ché phim nay chira lithi, tt hon 1a
lithi dwoc cung cdp & dang mudi, trong d6 tét hon 1a mudi bao gdm lithi nitrat, lithi

sulfat, lithi florua, lithi clorua, lithi hydroxit, lithi cacbonat hodc lithi iodua.
12. Ché phim x1t Iy so bo theo diém 10, trong do:

a) kim loai Nhém IIIB va/hodc Nhom IVB bao gém ziricon; hodc
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b) molypden dugc cung cép & dang mubi, trong d6 t6t hon 1a mudi bao gdm
natri molypdat, canxi molypdat, kali molypdat, amoni molypdat, molypden
clorua hodc molypden axetat, molypden sulfamat, molypden format hodc

molypden lactat.
13. Nén kim loai dwoc xt Iy so bd bao gém 16p bé mit chira phan ling phu cia ché
phdm xtt 1y so b theo diém 10 trén it nhit mot phan cta nén, trong d6 dd phu mang
ctia phan ldng phu cta ché phdm xir Iy so b6 1a ndm trong khoang tir 1mg/m? dén
1000 mg/m?,
14. Nén kim loai duoc phi theo phuong phap dién di bao gom:

16p bé mit da xir 1y chita phin ling phu ctia ché pham xt ly so bd theo diém
10 trén bé mit cta nén kim loai; va

ché phdm phi dugc ldng phii theo phuong phép dién di trén it nhét mot phan
ctia 16p bé mit da xir 1y, trong @6 ché phdm phii nay chira ytri.
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